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(54) GASKET FOR SANITARY PIPING AND PRODUCTION METHOD THEREFOR 

(57) In an annular gasket (1) composed of porous 

polytetraf luoroethylene for sanitary piping, the surface > lu 7 

layer of a gasket inner part (1c) directly contacting with 
sealed fluid is formed as a pore-free fused solidified 
layer (1 *c). The osmotic leak from the gasket inner pari 
(1c) is prevented by the pore-free fused solidified layer 
(Vc) formed in the gasket inner part (1c) although the 
gasket (1) is composed of a porous material. Moreover, 
since the fused solidified layer (Vc) is formed only on 
the surface layer of the gasket inner part (1c), the intrin- 
sic properties of porous polyretraf luoroethylene such as 
flexibility and affinity are not spoiled at all on the whole 
as gasket. 
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Description 
Technical Field 

5 The present invention relates to a gasket lor sanitary piping composed of porous polytetrafluoroethylene used in a 

joint area of sanitary piping in manufacturing equipment ol medicines, foods and others, and its manufacturing method. 

Background Art 

10 The joint structure of sanitary piping is generally constituted such that coupling ferrules, or confronting piping end 

flanges, are connected by a damp band with the gasket for sanitary piping being pressed, and the specification of the 
joint structure including such ga&Ket for sanitary piping is prescribed by the International Standardization Organization 
in ISO-2852. 

Known gaskets for sanitary piping include, generally, annular gaskets made of silicone rubber or other rubber, and 
15 annular gasket mads of polytetrafluoroethylene, having annular protrusions projecting concentrically on both sides for, 
engagement with annular recesses formed for positioning purposes on the confronting surfaces of the ferrules. 

However, rubber gaskets are not suited to sanitary piping where a high degree of cleanliness is required because 
plasticizers are likely to exude in a long course of use. Incidentally, the sanitary piping is recently subjected to steam 
sterilization treatment more frequently, and the steam sterilization treatment temperature tends to be higher. When 
20 steam sterilization treatment is done frequently in high temperature conditions, the rubber gasket deteriorates relatively 
in a short period, and deterioration leads to lowering of elasticity (becoming stiff), formation of crack, surface peeling, 
and drop of seating function. Thus, the rubber gasket has its problems in cleanliness and durability, and is not suited as 
gasket for sanitary piping. 

On the other hand, owing to the properties of polytetrafluoroethylene, the polytetrafluoroethylene gasket is free 
P5 from such problems, but. to the contrary, is stiff and is hence inferior in flexibility, affinity and restoration. Therefore, to 
exhibit a specific sealing function, an extremely large tightening torque is needed, and frequent retightening is neces- 
sary, and it is difficult to recover the sealing function by repeated retightening. 

As means for solving such problems of silicone rubber gasket and polytetrafluoroethylene gasket, lately is pro- 
posed an annular gasket for sanitary piping (hereinafter called "conventional gasket") composed of porous poly- 
30 tetraf luoroethylene, that is, made of polytetrafluoroethylene made porous by drawing (for example, see Japanese Laid- 
open Patent No. 5-99343). 

Such conventional gasket is made of porous polytetraf luoroethylene which is of a salt material, and hence pos- 
sesses an excellent flexibility, affinity and restoration not obtained in the usual polytetrafluoroethylene gasket, while 
maintaining the intrinsic properties of polytetrafluoroethylene such as durability, cleanliness, and resistance to chemi- 
35 cats, and may be used satisfactorily in severe sealing conditions in sanitary piping. 

In the conventional gasket, however, since it is made of porous material, the sealed fluid may permeate from the 
inner circumferential parts of the gasket which directly contact with the sealed fluid, thereby causing a so-called osmotic 
leak. 

Such osmotic leak is not significant when the sealed fluid is liquid, but is a serious problem when the gasket is used 

40 as gas seal or vacuum seal. 

To prevent osmotic leak, it may be considered to heighten the forming density of gasket, but heightening of forming 
density has its own limit, and it is impossible to prevent osmotic leak completely. Or, when the forming density is height- 
ened more than necessary, the intrinsic properties (flexibility, etc) of the porous polytetrafluoroethylene are sacrificed, 
and the significance of using porous polytetrafluoroethylene as constituent material is lost. 

45 In the conventional gasket, moreover, since its constituent material, i.e. the porous polytetrafluoroethylene, cannot 

be fused and formed in a die unlike silicone rubber or the like, at the present there is no other method than compressing 
and forming a sheet material into a specific annular plate form by using a die. Therefore, as far as the gasket for sanitary 
piping is not. generally, flat on both surfaces, but is in an annular plate form with uneven thickness having projecting pro- 
trusions on both surfaces as mentioned above, it is impossible to have a uniform density in the entire gasket including 

so protrusions by compressive form with a die, and in particular the portions forming protrusions tends to be lower in den- 
sity than in other parts. Thus, in the conventional gasket made of porous polytetrafluoroethylBne having protrusions on 
both sides, the gasket density is uneven locally, and the sealed fluid may permeate and stay in low density portions (in 
particular, protrusion areas). This osmotic fluid may degenerate in a long course of use, and may lead to formation of 
pyrogen as the heat generating substance, which may induce undesired problems from the sanitary viewpoint in the 

sff manufacturing process of medicines and foods. Thus in the conventional gasket which is an annular gasket made of 
porous polytetrafluoroelhylene. the osmotic leak is an inherent defect characteristic of the material, and hence Hs appli- 
cations are substantially limited. 
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Disclosure gj the Invention 

It is therefore an object of the invention to present 8 gasket for sanitary piping capable of securely preventing 
osmotic leak which is an inherent material defect in the gasket made of porous polytetraf tuoroethylene. without sacrfltc- 
5 ing Ihe characteristics and signif icance of using the porous polytetrafluoroethyiene as the constituent material. 

The object is achieved by forming the gasket tor sanitary piping in an annular shape made of porous polytetrafluor- 
oethyiene. in particular by having a pore-free layer as solidified after fused (hereinafter referred to as fused solidified 
layer) form the inner drcu inferential surface layer of the gasket which directly contacts the sealed fluid. The fused solid- 
ified layer may be either uniform in thickness or non-uniform. For example, it may be thick in the middle portion in the 
7o direction of thickness of the gasket and thin in the both end portions. 

In this way. when a pore-free fused solidified layer is formed in the inner drcumtererttial parts of the gasket directly 
contacting with the sealed fluid, osmotic leak from this area is prevented securely although the gasket is composed of 
a porous material. What is more, this fused solidrf ied layer is formed only at the inner circumferential surface layer of the 
gasket and the intrinsic properties of the porous polytetrafluoroethyiene such as flexibility and Bffinrty are not sacrificed 
is at all by the gasket as a whole, and the significance of using it as the gasket constituent material is not lost. 

Therefore, according to the gasket for sanitary p^ing of the invention, without sacrificing the original characteristics 
of the gasket made of porous polytetrafluoroethyiene, its inherent defect of osmotic leak from the inner circumferential 
parrs of the gasket can be securely prevented, and hence the sealing characteristics (gas sealing property, airtight hold- 
ing property, etc.) of the gasket of porous polytetralluoroelhylene can be substantially enhanced as compared with 
20 those of the conventional gasket, so that the applications of the gasket may be significantly expanded. 

It is other object of the invention to present a method of manufacturing a gasket for sanitary piping possessing such 
structure for preventing osmotic leak. 

In the method of the invention, the annular gasket of parous polytetraf luoroethylene obtained by conventional 
method is provided with the osmotic leak preventive structure in the following technique. 
ps That is. the surface layer of the inner circumferential parts the gasket direclly contacting with the sealed fluid is 
heated, fused, cooled, and solidified to form a pore-free fused solidified layer. 

The process of fusing and solidifying such surface layer is preferred to be done in the condition of 420 to 460° C and 
10 to 30 seconds. More specifically, the heating and fusing treatment of the surface layer is preferred to be done by con- 
tacting a heated metal material with the entire surface layer. 

30 

Brief Description of the Drawings 

Fig. 1 is a perspective cut-away view showing a gasket for sanitary piping of Ihe invention; 

Fig. 2 is a longitudinal sectional view showing a sanitary piping joint structure provided with Ihe same gasket; and, 
3B Rg. 3 is a magnified detailed view of essential parts ol Fig. 2. 

Best Mode of Carrying Out the Invention 

Rg. 1 is a perspective cut-away view showing a preferred embodiment of a gasket for sanitary piping of the inven- 

40 tion. The gasket 1 for sanitary piping of the embodiment is obtained by press forming, with use of a die, of an annular 
material cut out of a sheet material of porous polytetrafluoroethyiene, and is in an annular plate form having annular pro- 
trusions 1 a, 1 b on both surfaces. This sheet material of porous polytetrafluoroethyiene is made of a raw material of pol- 
yletraf luoroethylene. which is pressed by rolls to undergo crystal orientation treatment, and drawn by rubber lined pinch 
rolls at a draw rate of 1 10 to 300% at temperature of less than 327*0 to have a porosity rate of 40 to 86%. 

45 This gasket 1 is inserted in pressed state between ferrules 3a, 3b formed at ends of sanitary pipings 2a, 2b, and 

functions to seal the joint portions of the sanitary pipings 2a, a>. 

That is, the gasket 1 is positioned at a specific position between the ferrules 3a, 3b. that is, at a place positioning 
the gasket concentrically with Ihe pipings 2a. 2b. This positioning is achieved by engaging the protrusions 1a.1b of the 
gasket 1 with annular recesses 4a. 4b formed in the confronting surfaces of the ferrules 3a. 3b. The ferrules 3a. 3b are 

so tightened together by a damp band 5. and the gasket 1 is held tightly between the ferrules 3a. 3b. This damp band 5 
is generally in a two-division or three-division structure consisting of two or three arcuate segments 5a... coupled in an 
annular form, and by contracting the diameter of the annular form by tightening the coupling screw between the seg- 
ments 5a. 5a. the ferrules 3a, 3b are tightened. The joint structure of such sanitary piping is specified by the Interna- 
tional Standardization Organization in ISO-2852 as mentioned at the beginning. 

as Therefore, by property setting the surface pressure of the gasket 1 generated by tightening by the ferrules 3a. 3b. 
that is, the tightening torque of the clamp band 5. the ferrules 3a. 3b are sealed by the gasket 1 . and therefore Ihe gas- 
ket inner drcumferential parts 1c which are not covered by the ferrules 3a, 3b but directly contact with the sealed fluid 
in the pipings 2a, 2b may permit osmotic leak because the gasket 1 is marie of porous polytetrafluoroethyiene as men- 
tioned above. 
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In this embodiment, such osmotic leak is effectively prevented by forming the gasket inner part 1c in the following 
osmotic teak preventive structure. That is, the surface layer of the entire inner circumferential parts 1c of gasket is 
formed by a pore-free fused solid died layer Vc as shown in Fig. 1 to Fig. 3. 

The gasket 1 lor sanitary piping having such osmotic pressure preventive structure is fabricated by heating and fus- 

5 ing the surface layer of the gasket inner circumferential parts 1c, and cooling and solidifying. Such heat treatment may 
be done in various techniques, and in this embedment, considering thai the gasket 1 is annular. The fused solidified 
layer Vc is formed by using a tubular metal member provided whh a heater inside. 

More specifically, this metal member is tubular, having its outside diameter nearly identical with the inside diameter 
of the gasket 1 , and the metal member is heated by the heater to a proper temperature over Ihe melting point of the 

jo porous polytetrafluoroethylene, then the gasket 1 is fitted and held on the metal member and the entire circumference 
of the gasket inner part 1a is permitted to uniformly contact with the outer circumference ol the metal member. The sur- 
face layer of the gasket inner circumferential parts 1c contacting with the outer circumference of the metal member i6 
simultaneously and uniformly fused on the whole circumference, and heating of the metal member by the heater is 
removed, and the fused portion is cooled and solidified, so that the surface layer of the gasket inner crrcurnfererrtial 

75 parts 1c forms a pore-free fused solidified layer Vc. Thus formed fused solidified layer Vc is thick in the middle portion 
in the direction ol thickness of the gasket 1 and thin at both end portions as shown in Fig. 3 (such layer sectional shape 
is called a mountain shape). The heater should be preferable controllable in temperature. 

By ihus permitting the surface layer of the gasket inner circumferential parts 1c to form a pore-free fused solidrfied 
layer Vc. if the gasket 1 is made of porous material, osmotic leak from the gasket inner circumferential parts 1c can be 

20 effectively prevented by the fused solidified layer Vc. The fused and solidified surface layer Vc of the gasket inner part 
1 c is hardened, but since this tused and solidified layer Vc is very thin and is formed only in the parts contacting directly 
with the sealed fluid, the intrinsic characteristics of porous polytetraf luoroethytene (llexibilrty. affinity, restoration, etc.) of 
the gasket 1 on the whole are not sacrificed at all by the presence ol the fused solidified layer 1 c. In other words, except 
for ihe point of prevention of osmotic leak, it has the same functions as the conventional gasket. In particular, rf the fused 

?5 solidified layer Vc is in the mountain (i.e. bulging in the middle) shape, when the gasket 1 is compressed in the direction 
of thickness (pressed by the ferrules 2a. 2b). the ihin portions at both ends of the fused solidified layer 1 c are deformed 
relatively easily as compared with the middle thick portion, so that the adverse effects of Ihe presence of the fused solid- 
ified layer Vc on the elastic characteristics of the gasket (flexibility, affinity, etc.) may be sufficiently eliminated. 

It has been proven in ihe following experiments that the gasket 1 for sanitary piping having the surface layer of the 

30 gasket inner circumferential parts 1 a forming the fused solidified layer 1 c effectively prevents osmotic leak and is excel- 
lent in gas sealing capacity and airtight holding property. 

That is. in this experiment, a plurality of gaskets I to VI made ol porous polytetrafluoroethylene were fabricated in 
the same conditions, using sheets of porous polytetralluoroethylBnB ss material. The gaskets I to VI are identical in 
shape, and in an annular plate shape, in the form of the gasket shape for sanitary piping shown in Fig. 1, measuring 

3S 23.2 mm in inside diameter, 50.5 mm in outside cSameter. and 2 mm in thickness. 

Except for gasket VI, in gaskets I to V. fused solidified layers were lormed in the gasket inner circumferential parrs 
in different heat treatment conditions, within the specified range of heat treatment conditions mentioned above. 

That is. gasket I was heated for 10 seconds at 420 V C. gasket II lor 10 seconds at 440°C. gasket III for 20 seconds 
at 440° r gasket IV for 30 seconds at 440*0, and gasket V for 10 seconds at 460°C, and therefore, fused solidified layers 

4o in the mountain shape were formed in the gasket inner circumferential parts by the same method as in the above men- 
tioned embodiment (i.e. using a thin metal cylinder having a temperature controllable heater provided inside). Gasket 
VI was not heated at all, that is, a conventional gasket wirhout fused solidified layer. 

To confirm the sealing properties of the gaskets I to VI. the following experiment was conducted. The test apparatus 
was similar lo the sanitary piping joint structure shown in Fig. 2 in which the pipings 2a. 2b are closed by plugs, and the 

45 closed pipings 2a, 2b are sealed by the gasket to form an enclosed space (hereinafter called inspection space). For the 
convenience of explanation, the members of the test apparatus are identrl ied by the same reference numerals corre- 
sponding to the similar members in the sanitary piping joining structure in Fig. 2. 

In Ihe first experiment, each one of the gaskets I to VI was pressed aixi held between the lerrules 1a. 1b in the 
same manner as in the sanitary piping joint structure shown in Fig. 2. compressed air was supplied and sealed in the 

so inspection space, and the pressure in the inspection space was set at 2.0 kgf/cm 2 . and the pressure in the inspection 
space was measured in a specific time passage. In the experiment, the tightening torques of the clamp band 5 were 25 
kgtcm an 100 kgf.cm, and the pressure was measured in 1 hour in the former case, and the pressure in 1 hour and the 
pressure in 18 hours were measured in the latter case. The results are shown in Table 1. In the conventional gasket VI, 
however, the pressure could not be measured in elapse of 18 hours, ft was because the pressure in the inspection 

«s space was completely lost before reaching 18 hours. 

From the results of the experiment (Table 1). it was confirmed that the pressures in the inspection space were 
hardly lowered in regard to the gaskets I to V forming fused solkfrfied layers regardless of the tightening torque, and that 
osmotic leak was effectively prevented. In the conventional gasket VI not forming fused solidified layer, on the other 
hand, regardless of the tightening torque, the pressure dropped significantly as time passed, and it Is understood that 
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osmotic leak occurred. Therefore, by terming the fused solidified layer in the portion contacting wilh Ihe sealed fluid, it 
is understood that the gas sealing characteristic of the gasket made of porous polyletraftuoroethylerte may be greatly 
enhanced. 

In a second experiment, the inspection space of the test apparatus was evacuated by a vacuum pump to a degree 
5 of vacuum of -700 rnmHg. and, in the gaskets 1 1o VI, the pressure in the inspection space was measured in 1 hour at 
the tightening torque of 25 kgf.cm. and the pressure in the inspection space In 1 hour and the pressure in the inspection 
space in 2 hours were measured at the lightening torque of 100 kgf.cm. The results are shown in Table 2. In the con- 
ventional gasket VI. the measurement in 2 hours is not recorded, which is because the vacuum stale was completely 
lost before reaching 2 hours. 

10 From the results of experiment (Table 2), in the gaskets I to V forming fused solidified layers, it has been confirmed 

that a perfect airtight holding function is exhibited at a large tightening torque (100 kgf.cm), so that the osmotic leak can 
be prevented securely. In the case of smaller lightening torque (25 kgt.cm). too, the osmotic leak is effectively pre- 
vented, and it is understood that an excellent airtight holding function is exhibited. In the conventionaJ gasket VI. on the 
other hand, if the tightening torque is increased, airtight holding function is not enough and osmotic leak is significant. 

is It is hence understood that, by forming the fused solidified layer in the portions contacting with the sealed fluid, the air- 
tight holding property of the gasket made of porous pdytetraf tuoroethylene may be greatly enhanced. 

In a third experiment, in the gaskets I to V, steam sterilization of pipings 2a, 2b was repeated three times, and the 
pressure was measured the same as in the foregoing experiments. The results are shown in Table 3, 

As understood from the results of experiment (Table 3), in the gaskels I to V forming fused solidified layers, it may 

20 be understood that excellent gas sealing performance and airtight holding property are exhibited even in such severe 
conditions. Therefore, by applying the osmotic leak preventive structure of the invention, h *rs understood that the gasket 
made of porous polytetrafluoroethytene may be applied in the sanitary piping in which steam sterilization treatment is a 
statutory obligation. 

In a fourth experiment, in the gaskets I to V, the test apparatus was immersed in a water tank with the piping axial 

ps line being in horizontal state, nitrogen gas was supplied into the inspection space, and the inspection space was held 
always at a specific pressure, and bubbles rising up to the water surface were captured by a measuring cylinder, and 
hence the bubble amount, or the nitrogen gas leak amount was measured. In this experiment, the tightening torque was 
25 kgf.cm and 40 kgl.cm, and the leak amount was measured at the inspection space pressure of 2 kgt/cm 2 , the leak 
amount was measured at the inspection space pressure of 3 kgt/cm 2 . and the leak amount was measured at the 

so inspection space pressure of 4 kgf/cm 2 . In gasket III, the leak amount was also measured at the tightening torque of 
100 kgf.cm and the inspection space pressure of 4 kgf/cm 2 . Of the gasket III. pieces subjected to experiment at tight- 
ening torque of 25 kgf.cm were collected from the test apparatus after the experiment, and the collected gaskets (called 
gaskets iii) were put back to the test apparatus at lightening torque of 100 kfg.cm, and the leak at the inspection space 
pressure of 4 kgf/cm 2 was measured in the same manner again. The results are shown in Table 4. 

3S As understood from the results of experiment (Table 4). in the gaskets I to V forming fused sotkJrfied layers, regard- 
less of the tightening torque and sealed fluid pressure, it was further cortfirmed that osmotic leak can be prevented 
securely. In the case of gaskets iii used again, a sufficient sealing function was confirmed, and it is understood that 
forming of fused solidified layer has no adverse effect whatsoever on the intrinsic properties such as restoration prop- 
erty of the gasket of porous polytetrafluoroethylene. 

40 Furthermore, to study the effects of formation ol fused solidified layer on the flexibility ol gasket the gasket hard- 

ness was measured in the gaskets I to VI. 

In this hardness measurement, using durometer hardness gauge (type C) of ASKER. measurement was made at 
three points on the radial line of each gasket That is. at the inner circumferential end position forming the fused solidi- 
fied layer (position A in Fig. 1). the position near the protrusion (position B in Fig. 1). and the outer circumferential end 

45 position (position C in Fig. 1) were measured. To measure the hardness, protrusions la, lb of the gasket were cut off 
in advance by a cutter knife. 

Results of hardness measurement are shown in Table 5, and the hardness was confirmed to be nearly the same 
regardless of whether fused solidified layer was formed or not H is hence urxJerstood thai forming of the fused solidified 
layer does not spoil the intrinsic property ol f legibility of the gasket of porous polyletrafiuoroethytene. 

so The invention is not limited to the illustrated embodiment alone, but may be properly changed or modified in a range 
not departing from the true spirit and basic princple of the invention. For example, the gasket density may be set 
approximately depending on the seal conditions and others in a range not sacrificing the original characteristics of 
porous polytetraf tuoroethylene. The manufacturing method of osmotic leak preventive structure, that is, the technique 
for forming the fused solidified layer is also arbitrary, and for example, the fused solidified layer may be formed simulta- 

55 neously when forming the gasket or when forming the gasket material (sheet material etc.). 
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(Table 1) 



Gasket 


Initial pressure (compressed air): 2.0 kgf/cm 2 




TifxHfpninn tornu £ 

25 kgf • cm 


Tightening torque: 100 kgl • cm 


No. 


Heat treatment 
condition 


Pressure in 1 hour 
(kgt/cm 2 ) 


Pressure in 1 
rtour yKgiJcrrr) 


Pressure in 1 8 




420 C 10 sec. 


1.90 


1 98 


1.78 


1.90 


1.98 


1.82 


II 


440* C 10 sec 


1.88 


1.96 


1.82 


1.90 


1.9B 


1 .84 


III 


440°C 20 sec 


190 


1.98 


1.86 


1.90 


1.SB 


1.86 


IV 


440°C 30 sec 


1.88 


1.98 


1.82 


1.88 


1.96 


1.84 


V 


460"C 10 sec 


1.92 


1.98 


1.90 


1.90 


1.98 


1.90 


VI 


None 


050 


1.50 





(Table 2) 



35 



45 



Gasket 


Initial pressure (vacuum): -700 mrngHg 




Tightening torque: 
25 kgf * cm 


Tightening torque: 100 kgl - cm 


Na 


Heat treatment 
condition 


Pressure in 1 hour 
(mmHg) 


Pressure in 1 
hour (mmHg) 


Pressure in 2 
hours (mmHg) 


1 


A20°C 10 sec. 


-680 


-700 


-700 


-680 


-700 


-700 


II 


44Q°C 10 sec 


-680 


-700 


-700 


-680 


-700 


-700 I 


III 


440 0 C 20 sec. 


-690 


-700 


-700 I 


-690 


-700 


-700 


IV 


440 U C 30 sec. 


-690 


-700 


-700 


-680 


-700 


-700 


V 


460°C 10 sec 


-690 


.700 


-700 


-690 


-700 


-700 


VI 


None 


180 


-300 
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(Table 3> 



20 



Gasket 


Tightening torque: 100 kgf * cm (steam sterilization: conducted 3 limes) 




Initial pressure (compressed air): 
2.0 kgf * cm 


Initial pressure (vacuum): -700 
mmHg 


No. 


Heat treatment 
condition 


Pressure in 1 

hnir fkrrf/rm 2 ^ 


Pressure in 18 
hours (WalfcTTi) 


Pressure in 1 
hour (mmHg) 


Pressure in 2 
hours (mmHg) 


I 


420°C 10 sec. 


2.00 


1 90 


-700 


-700 


2.00 


1.94 


-700 


-700 


II 


440*0 10 sec. 


2.00 


1 96 


-700 


-700 


2.00 


1.96 


-700 


-700 


111 


440°C 20 sec. 


2.00 


1.96 


-700 


-700 


200 


1.96 


-700 


-700 


IV 


440°C SO sec. 


2.00 


1.94 


-700 


-700 


2.00 


1.96 


-700 


-700 


V 


460"C 10 sec. 


2.00 


1.96 


-700 


-700 


2.00 


1 96 


-700 


-700 



P5 



30 



35 



40 



45 



50 
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(Table 4) 



10 



15 



20 



?5 



30 



3S 



Gasket 


Tightening 
torque (kgf • cm) 


Leak amount (cc/min) 


No. 


Heat treatment 
conortion 




Seated gas pressure (nitrogen gas) 








2 kgf -cm 2 


3 kgf -cm 2 


4 kgf * cm 2 


I 


420°C 10 sec. 


25 


1.80 x 10' 2 


2.S0 x 10' 2 


3.40 x 10' 2 






40 


3.88 x TO* 3 


6.22 x 10 3 


7.98 x 10 3 


II 


440 c 10 sec. 


25 


1.10* 10' 2 


1.40 x 10* 2 


1.50 x 10 2 






40 


2.10 it 10" 2 


3.80 x 10" 2 


4.90 x 10 2 


III 


vibrio/"* r>#% _ _ 

440 O ZD sec. 


2S 


3.19x10 3 


5.38 i 10 3 


7.13 x 10 3 








2.20 x 10 3 


2.69 x 10' 3 


4.36 x 10 3 








1.28 x 10" 3 


1.92 x 10* 


2.77 x 10 3 






40 


4 .68 x 10 3 


7.50 x 10~ 3 


9.26 x 10 * 








7.66 xlO" 3 


9.52 x10* 3 


1.29 x 10* a 








6 59 *10" 3 


8 28 *10" 3 


1.11 x 10 2 






100 






9.09 x 10 4 












1.67 x 10 3 


iii 


440°C 20 sec. 


100 






2.42 x 10* 3 












3.56 x 10 3 












2.27 x 10 J 


IV 


440-C 30 sec. 


25 


8.33 xlO' 3 


1.30 x 10 2 


1.50 X 10' 2 






40 


1.00 v 10 2 


1.70 x10 2 


2.20 x 10* 2 


V 


460°C10sec. 


25 


2.00* 10' 2 


3.40 x 10 2 


4.40 x 10" 2 






40 


5.42 x 10' 3 


9.62 x 10" 2 


1.20 x 10* 2 



(Table 5) 



Gasket 


Gasket hardness Position of Measurement 


No. 


Heat treatment 
condition 


Position of Measurement 






Inner circumferen- 
tial end position 


Protrusion 
neighboring 
position 


Outer circuferen- 
tial end position 


1 


420*C 10 sec. 


93 


90 


91 


II 


440°C 10 sec. 


94 


90 


91 


III 


440°C 20 sec. 


94 


91 


91 


IV 


440°C 30 sec. 


94 


90 


91 


V 


460°C 10 sec. 


93 


91 


92 


VI 


None 


93 


91 


91 
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5 1 . A gasket for sanitary piping, being an annular gasket (1 ) made of porous polytetrafluoroethytene. wherein a pore- 
tree fused solidified layer <1 c) is formed at me surface layer of gaskei inner circumteremial parts (1c) directly con- 
tacting with sealed fluid. 

2. A gasket for sanitary piping of daim 1, wherein the fused solidified layer (1*c) is thick in the middle portion in the 
10 direction ol thickness of the gasket (1 ), and thin in both end portions. 

3. A manufacturing method of gasket for sanitary piping, in an annular gasket (1) made of porous polytetraf luoroeth- 
ylene. wherein the surface layer of a gasket inner circumferential parts (1c) directly contacting with sealed fluid is 
formed as a pore-free fused solidified layer (Vc). by heating and fusing, and then cooling and solidilying. 

15 

a. A manufacturing method of gasket for sanitary piping of claim 3, wherein the fusing and solidifying treatment of the 
surface layer is done in the condition of 420 to 460"C and 10 to 30 seconds. 

5. A manufacturing method of gasket for sanilary piping of claim 3 or 4. wherein the heating and fusing treatment of 
20 the surface layer is done by contacting a healed metal member with the entire surface of the surface layer. 
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